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(57) This invention relates to a control panel for a 
vehicle interior. The control panel includes a housing de- 
fining a recess formed therein. A panel is movably at- 
tached to the housing, such as by a pivot. The panel has 
at least one control mechanism mounted thereon. The 
panel is movable between first and second positions. In 
the first position, the panel generally covers at least a 
portion of the recess, in the second position, the panel 
generally exposes the recess. Preferably, the housing 
defines a first surface within the recess, and a second 
control mechanism is mounted on the first surface. 
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1 EP 1 288 

Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates in general to electrical 5 
control panels for vehicles. Most all passenger vehicles 
are equipped with electrical components which are con- 
trollable by the occupants of the vehicle. The electrical 
components are controlled by the manual manipulation 
of control mechanisms, such as switches and rotary de- io 
vices. The control mechanisms are mounted on various 
panels within the interior of the vehicle, such as the in- 
strument panel, door panels, seats, center consoles, 
and overhead consoles. It is becoming increasingly 
more common to replace manually actuated compo- 15 
nents with electrically actuated components, such as for 
example, seat adjustment mechanisms, mirror adjust- 
ment mechanisms, door locks, window lifting devices, 
pedal adjustment mechanisms, and steering column ad- 
justment mechanisms. Because of the increase in 20 
number of control mechanisms, the various areas sur- 
rounding the occupants, namely the driver of the vehi- 
cle, is becoming over crowded and sometimes confus- 
ing. The increased amount of control mechanisms also 
leads to the placement of some of the control mecha- 25 
nisms at undesirable locations where they might be dif- 
ficult or cumbersome to reach. 

SUMMARY OF THE INVENTION 

30 

[0002] This invention relates to a control panel for a 
vehicle interior. The control panel includes a housing de- 
fining a recess formed therein. A panel is movably at- 
tached to the housing, such as by a pivot. The panel has 
at least one control mechanism mounted thereon. The 35 
panel is movable between first and second positions. In 
the first position, the panel generally covers at least a 
portion of the recess. In the second position, the panel 
generally exposes the recess. Preferably, the housing 
defines a first surface within the recess, and a second 40 
control mechanism is mounted on the first surface. 
[0003] According to one aspect of the invention, a 
control panel includes a housing having a recess formed 
therein, and a panel pivotally mounted on the housing. 
The panel has opposed first and second sides, and is 45 
movable between a first position, wherein the panel gen- 
erally covers a portion of the recess, and a second po- 
sition wherein the panel generally exposes the recess. 
A first control mechanism is mounted on the first side of 
the panel, and a second control mechanism is mounted so 
on the second side of said panel. 
[0004] According to another aspect of the invention, 
a control panel includes a housing having a generally 
vertical surface and a recess formed therein. The hous- 
ing further includes a generally horizontal surface. A 55 
panel is pivotally mounted on the housing and is mova- 
ble between a first position, wherein the panel covers a 
portion of the recess, and a second position wherein the 
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panel is positioned above the generally horizontal sur- 
face of the housing. A first control mechanism is mount- 
ed on said panel. 

[0005] According to another aspect of the invention, 
a control panel includes a housing having a recess 
formed therein, and a panel having a first surface and a 
second surface oriented in a direction normal relative to 
the first surface. The panel is pivotally mounted on the 
housing and is movable between a first position in which 
the first surface of the first portion is in a generally ver- 
tical position, and a second position, wherein the first 
surface of the first portion is in a generally horizontal 
position. A first control mechanism is mounted on the 
first surface of said first portion. 
[0006] According to another aspect of the invention, 
a control panel includes a housing having a recess 
formed therein, and a panel movably mounted in the 
housing, the panel having opposed first and second 
sides, the panel movable between a first position, 
wherein the first side faces the recess and the second 
side is exposed from the recess, and a second position, 
wherein the first side is exposed from the recess and 
the second side faces the recess. A first control mech- 
anism is mounted on the first side. 
[0007] According to another aspect of the invention, 
a control panel includes a housing having a recess 
formed therein, and a panel movably attached to the 
housing. The panel defines first and second sides, 
wherein the first side generally defines a first plane 
which is at an acute angle relative to a plane defined by 
the second side. The panel is movable between first and 
second positions, wherein at least a portion of the panel 
is disposed in the recess when the panel is in the first 
position. A first control mechanism is mounted on the 
first side of the panel. 

[0008] According to another aspect of the invention, 
a control panel includes a housing having a recess 
formed therein. A first panel is movably mounted to the 
housing between first and second positions. A second 
panel is movably mounted within the recess between a 
raised and a lowered position. A first control mechanism 
is mounted on the second panel. The first panel covers 
a portion of the recess when in the first position. The 
first panel exposes the first control mechanism when in 
the second position. 

[0009] According to another aspect of the invention, 
a control panel includes a housing having a recess and 
a trough formed therein. The trough has an arcuate sur- 
face. A panel is pivotally attached to the housing, and is 
movable between a first position, wherein the panel gen- 
erally covers a portion of the recess, and a second po- 
sition wherein the panel generally exposes the recess. 
An arm extends outwardly from the panel and extends 
in the trough. The arm has an end positioned adjacent 
the arcuate surface such that movement of the panel 
between the first and second positions moves the arm 
over the arcuate surface. A first control mechanism is 
mounted on the panel. 
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[0010] According to another aspect of the Invention, 
a control panel includes a housing defining a recess 
formed therein. A panel is movably attached to the hous- 
ing and has at least one control mechanism mounted 
thereon. The panel is movable between a first position, 
wherein the panel generally covers a portion of the re- 
cess, and a second position wherein the panel generally 
exposes the recess. A detent mechanism is attached to 
the housing and the panel for biasing the panel in one 
of the first and second positions. 
[0011] According to another aspect of the invention, 
a control panel includes a housing defining a recess 
formed therein. A panel is movably attached to the hous- 
ing and has at least one control mechanism mounted 
thereon. The panel is movable between a first position, 
wherein the panel generally covers a portion of the re- 
cess, and a second position wherein the panel generally 
exposes the recess. A spring mechanism is attached to 
the housing and the panel for biasing the panel towards 
one of the first and second positions. 
[0012] According to another aspect of the invention, 
a control panel includes a housing defining a recess 
formed therein, and has a mounting hole formed therein. 
A panel is pivotally attached to the housing and has at 
least one control mechanism mounted thereon. The 
panel is movable between a first position, wherein the 
panel generally covers a portion of the recess, and a 
second position wherein the panel generally exposes 
the recess. A pin is disposed in a bore of the panel. The 
pin is movable to a retracted position within the bore for 
aligning the panel into the housing, and an extended po- 
sition for being received in the mounting hole to pivotally 
attach the panel to the housing. 

[0013] According to another aspect of the invention, 
a control panel includes a housing defining a recess 
formed therein, and further includes an end wall having 
a mounting hole formed therein. A panel is pivotally at- 
tached to the housing. The panel has at least one control 
mechanism mounted thereon. The panel is movable be- 
tween a first position, wherein the panel generally cov- 
ers a portion of the recess, and a second position where- 
in the panel generally exposes the recess. A pin, sepa- 
rate from the panel, is disposed through the mounting 
hole and into a bore of the panel to pivotally attach the 
panel to the housing. 

[0014] According to another aspect of the invention, 
a control panel includes a first housing having a recess 
formed therein, and defines a trough and a first arcuate 
surface. A second housing defines a second arcuate 
surface and is attached to the first housing such that the 
first and second surfaces form a continuous arcuate sur- 
face. A panel is pivotally attached to the first housing. 
The panel is movable between a first position, wherein 
the panel generally covers a portion of the recess, and 
a second position wherein the panel generally exposes 
the recess. An arm extends from the panel and extends 
in the trough. The arm has an end positioned adjacent 
the continuous arcuate surface such that movement of 



the panel between the first and second moves the arm 
over the arcuate surface. A first control mechanism is 
mounted on the panel. 

[0015] According to another aspect of the invention, 
5 a control panel includes a first housing having a recess 
and a first slot formed therein. A second housing has a 
second slot formed therein. A panel is pivotally attached 
to the first and second housings. The panel is movable 
between a first position, wherein the panel generally 
10 covers a portion of the recess, and a second position 
wherein the panel generally exposes the recess. The 
panel has a pin extending outwardly therefrom. The first 
and second housings are adaptable to be attached to- 
gether such that the pin is trapped between the first and 
15 second slots, thereby pivotally attaching the panel to the 
first and second housings. A first control mechanism is 
mounted on the panel. 

[0016] According to another aspect of the invention, 
a control panel includes a housing having a first control 

20 mechanism mounted thereon. A panel is pivotally at- 
tached to the housing and is movable between a first 
position, wherein the panel generally covers the first 
control mechanism, and a second position wherein the 
panel generally exposes the first control mechanism. 

25 The panel has a second control mechanism mounted 
thereon. A wire connects the first and second control 
mechanisms and extends through a slot formed in the 
panel. 

[0017] According to another aspect of the invention, 

30 a switch assembly is used for adjusting the position of 
a seat bottom. The seat is movable in fore and aft direc- 
tions. A front portion of the seat bottom is movable in a 
vertical direction. A rear portion of the seat bottom is 
movable in a vertical direction. The switch assembly in- 

35 eludes a first switch operable to a first position for ad- 
justing the rear portion of the seat in an upward direction, 
and a second position for adjusting the rear portion of 
the seat in a lowered direction. A second switch is sep- 
arate from the first switch, and is operable to a first po- 

io sition for adjusting the front portion of the seat in an up- 
ward direction, and a second position for adjusting the 
front portion of the seat in a lowered direction. 
[0018] According to another aspect of the invention, 
a control panel includes a housing having a recess 

45 formed therein. A panel is movably attached to the hous- 
ing. A control mechanism is mounted on the panel. The 
panel is movable between a first position in which the 
panel generally covers the recess, and a second posi- 
tion in which the recess is exposed. The panel is releas- 

50 ably locked in the first position by a latch mechanism. 
[0019] Various objects and advantages of this inven- 
tion will become apparent to those skilled in the art from 
the following detailed description of the preferred em- 
bodiment, when read in light of the accompanying draw- 

55 ings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Fig. 1 is a side elevational view of a vehicle 
door panel having the control panel of the present in- 
vention mounted thereon. 

[0021] Fig. 2 is a perspective view of the control panel 
of Fig. 1 , wherein the door panel is in its closed position. 
[0022} Fig. 3 is a perspective view of the control panel 
of Fig. 1, wherein the door panel is in its open position. 
[0023] Fig. 4 is cross-sectional view of the control 
panel taken along Line 4-4 in Fig. 2. 
[0024] Fig. 5 is a perspective view of an alternate em- 
bodiment of a control panel. 

[0025] Fig. 6 is an end cross sectional view of an al- 
ternate embodiment of a control panel, wherein a door 
panel is shown in a first position. 
[0026] Fig. 7 is an end cross sectional view of the con- 
trol panel of Fig. 6, wherein the door panel is shown in 
a second position. 

[0027] Fig. 8 is an end cross sectional view of an al- 
ternate embodiment of a control pane, wherein a door 
panel is shown in a first position. 

[0028] Fig. 9 is an end cross sectional view of the con- 
trol panel of Fig. 8, wherein the door panel is shown in 
a second position. 

[0029] Fig. 10 is an end cross sectional view of an al- 
ternate embodiment of a control panel. 
[0030] Fig. 11 is an end cross sectional view of an al- 
ternate embodiment of a control panel, wherein a door 
panel is shown in a first position. 
[0031] Fig. 12 is an end cross sectional view of the 
control panel of Fig. 11, wherein the door panel is in an 
intermediate position. 

[0032] Fig. 13 is an end cross sectional view of the 
control panel of Fig. 11 , wherein the door panel is almost 
in a second position. 

[0033] Fig. 14 is a perspective view of an alternate 
embodiment of a control panel, wherein a movable pan- 
el is shown in a first position. 

[0034] Fig. 15 is a perspective view of the control pan- 
el of Fig. 14, wherein the panel is in a second position. 
[0035] Fig. 16 is a perspective view of an alternate 
embodiment of a control panel, wherein a movable pan- 
el is shown in a first position. 

[0036] Fig. 17 is a perspective view of the control pan- 
el of Fig. 16, wherein the panel is in a second position. 
[0037] Fig. 18 is a perspective view of an alternate 
embodiment of a control panel, wherein first and second 
panels are shown in their first positions. 
[0038] Fig. 19 is a perspective view of the control pan- 
el of Fig. 18, wherein the panels are shown in their sec- 
ond positions. 

[0039] Fig. 20 is an end cross sectional view of an al- 
ternate embodiment of a control panel, wherein a scoop 
portion is shown in a first position. 
[0040] Fig. 21 is an end cross sectional view of the 
control panel of Fig. 20, wherein the scoop portion is in 
a second position. 
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[0041] Fig. 22 is an end view of an alternate embodi- 
ment of a control panel having a detent mechanism. 
[0042] Fig. 23 is an end view of an alternate embodi- 
ment of a control panel having an alternate embodiment 

5 of a detent mechanism. 

[0043] Fig. 24 is an enlarge perspective view of a cam. 
[0044] Fig. 25 is an end view of an alternate embodi- 
ment of a control panel using the cam of Fig. 24. 
[0045] Fig. 26 is an exploded perspective view of an 

'° alternate embodiment of a control panel, wherein the 
bezel housing and the movable panel are shown sepa- 
rately. 

[0046] Fig. 27 is a perspective view of the control pan- 
el of Fig. 26, wherein the bezel housing and the movable 

'5 panel are assembled together. 

[0047] Fig. 28 is an exploded perspective view of an 
alternate embodiment of a control panel, wherein the 
two piece bezel housing and the movable panel are 
shown separately. 

20 [0048] Fig. 29 is an end view in partial cross section 
of the control panel of Fig. 28. 

[0049] Fig. 30 is an exploded perspective view of an 
alternate embodiment of a control panel, wherein the 
bezel housing, the movable panel, and a pin assembly 

25 are shown separately. 

[0050] Fig. 31 is an exploded perspective view of an 
alternate embodiment of a control panel, wherein the 
two piece bezel housing and the movable panel are 
shown separately. 

30 [0051] Fig. 32 is an end cross sectional view of an al- 
ternate embodiment of a control panel. 
[0052] Fig. 33 is a top plan view of a seat control 
switch assembly. 

[0053] Fig. 34 is an exploded perspective view of an 
35 alternate embodiment of a control panel having a latch 
release mechanism. 

[0054] Fig. 35 is an enlarged cross sectional view of 
the latch release mechanism of Fig. 34. 
[0055] Figs. 36a through 36d are, respectively, the 
40 perspective, plan, side elevation and front elevation 
views of the actuating member of the latch release 
mechanism of Fig. 34. 

[0056] Figs. 37a through 37f are, respectively, per- 
spective, side elevation, front elevation, plan, bottom 

15 plan, and rear elevation views of the latch cam member 
of the latch release mechanism of Fig. 34. 
[0057] Figs. 38a through 38e are, respectively, per- 
spective, plan, sectional, front elevation, and side ele- 
vation views of the latch cam base of the latch release 

50 mechanism of Fig. 34. 

[0058] Figs. 39a through 39c are, respectively, plan, 
side elevation, and front elevation views of the latch re- 
lease mechanism assembly of Fig. 34. 

55 DESCRIPTION OF THE INVENTION 

[0059] Referring now to the drawings, there is illus- 
trated in Figs. 1 and 2 a control panel, indicated gener- 
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ally at 10, in accordance with the present invention. As 
will be described below, the control panel 10 and the 
other embodiment of control panels disclosed herein in- 
clude a plurality of controls for controlling various elec- 
trical components or accessories of the vehicle, such as 
seats, mirrors, windows, door locks, pedal adjustment 
mechanisms, and steering column adjustment mecha- 
nisms. 

[0060] The control panel 10 is preferably located at a 
location which is convenient for the user or occupant of 
the vehicle. For example, the control panel 10 is prefer- 
ably located and incorporated into an armrest 14 of a 
vehicle door trim panel 16, as best shown in Figs. 1 
through 3. Of course, the control panel 1 0 can be located 
anywhere within the interior, such as an instrument pan- 
el, center console, or overhead console. 
[0061] The control panel generally includes a housing 
18, as best shown in Fig. 4. The housing 18 can be any 
suitable structure for containing and mounting the com- 
ponents of the control panel 10. For example, the hous- 
ing 18 can be integrally formed in the armrest 14 of the 
door trim panel 16. The housing 18 can be a separate 
module or can be integrally formed in an interior trim 
panel. As shown in Fig. 4, the housing 18 includes a 
generally vertical outboard panel 20 having an inner sur- 
face 22. The panel 20 can be separate or formed from 
part of the door trim panel 16. The housing 18 also in- 
cludes a bottom panel 24 having a surface 26, and a 
generally vertical inboard panel 28 having an inner sur- 
face 30. The surfaces 22. 26, and 30 define a recess 
32. The recess 32 is also defined by end walls 34 and 
36, as shown in Fig. 3. The recess 32 can have any suit- 
able shape, but preferably conforms to the shape of the 
armrest 14. The recess 32 is located underneath a top 
surface 38 of the armrest 14. 

[0062] The control panel 10 further includes an ac- 
cess or door panel 40 which is movably mounted on the 
housing 18. Preferably, the door panel 40 is pivotally 
mounted on the housing 18 by one or more hinges 42. 
As best shown in Fig. 4, the hinges are mounted adja- 
cent the outboard panel 20. Of course, the panel 40 can 
be pivotally mounted on the housing 18 by any suitable 
manner. The panel 40 is movable between a normally 
closed position, as shown in Figs. 1 and 2, and an open 
position, as shown in Figs. 3 and 4, as indicated by 
phantom lines 40a in Fig. 4. In the closed position, the 
panel 40 is positioned generally above and substantially 
closes off the open upper portion of the recess 32. Of 
course, the control panel 10 may be configured such 
that the panel 40 only partially covers the recess 32, for 
example, if the opening of the recess 32 is larger than 
the panel 40. In the open position, the panel 40 generally 
exposes the opening of the recess 32 to permit easy 
access to control mechanisms mounted therein which 
are normally hidden from view when the panel 40 is in 
its closed position, as will be explained below. Although 
the panel 40 is shown and described in Figs. 1-4 as be- 
ing pivotally mounted on the housing 18, the panel 40 



can be movably mounted by any suitable structure, such 
as by a sliding, rotating, or a rolling apparatus. Also, the 
panel 40 could be pivotally mounted at any suitable lo- 
cation, such as by hinges (not shown) mounted on the 
5 end wall 36 such that the panel flips forward instead of 
from the side, as shown in Figs. 3 and 4. 
[0063] The control panel 10 includes a first bank of 
control mechanisms or controls, indicated generally at 
44, which are mounted on and extend upwardly from a 

10 top surface 46 of the panel 40. Preferably, the top sur- 
face 46 of the panel 40 is flush and generally co-planar 
with the surface 38 of the armrest 14. The controls 
mechanisms of the control panels as described and 
shown herein can be any suitable control mechanism, 

15 such as an electrical switch, button, slide, toggle, or ro- 
tary knob which controls a corresponding electrical com- 
ponents of the vehicle. The control mechanisms can al- 
so be mechanically actuated mechanisms such as cable 
connected knobs for controlling side view mirror assem- 

20 blies (not shown). 

[0064] Preferably, the first bank of controls 44 in- 
cludes control mechanisms which are frequently used 
by the driver or passenger of the vehicle since the panel 
40 is normally in its closed position. For example, the 

25 bank of controls 44 can include a side view mirror se- 
lection switch 50 (left and right) and a four way position 
control knob 52 for controlling the position of a side view 
mirror (not shown). The bank of controls 44 can also in- 
clude a power door lock/unlock switch 56, power win- 

30 dow switches 58, and a push button switch 60 forlocking 
control of auxiliary power window switches. 
[0065] As shown in Figs. 3 and 4, the control panel 10 
includes a second bank of controls, indicated generally 
at 70, which are mounted on the bottom panel 24 of the 

35 housing 18. If desired, the second bank of controls can 
be mounted on a separate module (not shown) which is 
installed in the recess 32. Similar to the first bank of con- 
trols 44, the second bank of controls 70 can include any 
suitable control mechanisms. Preferably, the second 

40 bank of controls 70 includes controls which are infre- 
quently used by the driver or passenger of the vehicle 
since the panel 40 is normally in its closed position, 
thereby covering or hiding the second bank of controls 
70. For example, the bank of controls 70 can include a 

45 seat recliner switch 74 and a six-way control switch 76 
for controlling the fore, aft, and height adjustments of a 
powered seat. The second bank of controls 70 can also 
include a pair of switches 78 for controlling heated and/ 
or cooled seats. Also, a selector switch 80 may be pro- 

50 vided for selectively controlling a four-way switch 82, for 
controlling either the up/down/in/out motion of a seat 
lumbar support or the first/second/exit/set controls of a 
memory circuit for automatically actuating seats, mir- 
rors, radio to preset positions, pedal adjustment mech- 

55 anisms, and/or steering column adjustment mecha- 
nisms. Of course, the first and second banks of controls 
can have any other desirable controls. 
[0066] The bank of controls 44 and 70 can be mount- 
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ed on the panel 40 and bottom panel 24, respectively, 
by any suitable manner. Preferably, the controls 44 are 
wired by a flat flexible cable (not shown) which travels 
through or about the hinge point of the panel 40 with 
respect to the housing 18. Of course, the wiring can be 
routed by any suitable manner, such as through a hollow 
hinge member (not shown). The controls 44 and 70 can 
be connected with a multiplex bus wiring scheme or us- 
ing a direct connection, but can be wired by any suitable 
manner. 

[0067] The controls 44 and 70 can also be connected 
using radio frequency (RF) transmitters. The receiver 
can be a separate dedicated receiver for the controls 44 
and 70 or an existing receiver for a remote keyless entry 
system (not shown) could be utilized. For example, due 
to possible wear problems with using wires for the con- 
trols 44 in the hinged door panel 40, it may be desirable 
to use RF transmitters. 

[0068] One of the advantages of the control panel 1 0 
is that all of the controls of the control panel 10 can be 
mounted at an ergonomically and convenient location 
at the forward portion of the armrest 14. By using the 
movable panel 40 to stack two layers of controls, a rel- 
atively large number of controls can be mounted in a 
relatively small and convenient area. Conventionally, 
the controls in the second bank of controls 70 are mount- 
ed at less desirable areas such as the lower portions of 
the seat or on the instrument panel. By providing more 
frequently used controls on the exposed surface 46 of 
the panel 40 when in its closed position, the user only 
has to open the panel 40 a generally infrequent number 
of times when the second bank of controls 40 are used. 
[0069] The control panel 1 0 can also be configured so 
that a portion of the control mechanisms 44 are not in- 
dependent switches but are movable knobs which when 
depressed or otherwise controlled, physically engage 
one of the controls 70 directly underneath. A separate 
indicator switch (not shown) can be installed between 
the panel 40 and the housing 18 to indicate whether the 
panel 40 is in its open or closed position. 
[0070] The control panel 1 0 may also include a foam 
pad 89 mounted on the underside of panel 40 to protect 
the second bank of controls 70 if, for example, the panel 
40 is depressed downward too far and hits the upper 
portions of the second bank of controls 70. 
[0071] Although the control panel is shown and de- 
scribed as being horizontally mounted on the armrest 
14, the control panel 10 could be mounted vertically, for 
example, on the door trim panel 16, with the panel 40 
being movable to a position to provide access to the sec- 
ond bank of control 70. 

[0072] The present invention also includes a method 
of installing the control panel 10 in a vehicle. The first 
step of installing the control panel 10 is to select a loca- 
tion in the vehicle interior which provides a convenient 
location for a user, such as the driver, to access a plu- 
rality of control mechanisms which operate various ve- 
hicle components. An example of a convenient location 



is on the armrest 14 of the door trim panel 12, as shown 
in Fig. 1. This location is generally convenient because 
of being in short reach and high visibility to the user. A 
primary set of control mechanisms and a secondary set 
5 of control mechanisms are then identified from the plu- 
rality of control mechanisms. For example, the primary 
set of control mechanisms can include one of more of 
the controls of the first bank of controls 44. The second- 
ary set of control mechanisms can include one or more 
10 of the controls of the second bank of controls 70. Pref- 
erably, the primary set is identified by the relative fre- 
quent use of the control mechanisms. Generally, the 
controls 70 are used less frequently than the controls 
44. The primary and secondary set of control mecha- 
15 nisms are then located and installed at the convenient 
location, such as mounting them in the armrest 14. The 
40 panel is provided to cover the secondary set of con- 
trol mechanisms. This covering provides an advantage 
of not cluttering up the location of the controls with many 
20 controls. When access is needed to the less frequently 
used secondary controls, the panel 40 can be moved to 
expose the secondary controls. 

[0073] The recess 32 of the control panel 1 0 may also 
define a storage compartment 80 or coin/ashtray bin. 
25 The control panel 10 could also be configured without 
the second bank of control 70 for vehicles which do not 
include the accessories associated with the second 
bank of control 72 to provide a larger storage compart- 
ment. For example, a vehicle manufacture may assem- 
30 ble a vehicle having two or more option packages, 
wherein a first option package includes the first bank of 
controls 44 and the second bank of controls 70. The sec- 
ond option package may only include the first bank of 
controls 44 because the electrical components of all or 
35 some which are associated with the second bank of con- 
trols is not installed in the vehicle. It would be desirable 
to use at least a portion of the space within the recess 
32 as a storage compartment if the second option pack- 
age was installed in the vehicle. The storage compart- 
40 ment can be simply an open compartment or house an- 
other storage module, such as for example, a coin dis- 
penser. For installation, the second bank of controls 70 
can be housed in a single module (not shown) which is 
installed within the recess 32. 
45 [0074] There is illustrated in Fig. 5 an alternate em- 
bodiment of a control panel, indicated generally at 100. 
The control panel 1 00 can include any of the features of 
the various control panels described herein, and prefer- 
ably includes a plurality of controls for controlling various 
so electrical components or accessories of the vehicle, 
such as seats, mirrors, windows, door locks, pedal ad- 
justment mechanisms, and steering column adjustment 
mechanisms. The control panel 100 includes a door 
panel 102 pivotally mounted on a trim housing 104, such 
55 as an armrest. The panel 102 is shown in its substan- 
tially open position in Fig. 5. The door panels 102 can 
have any suitable shape or thickness and preferably 
corresponds to the contour and shape of the trim hous- 
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ing 104 such that the door panel 102 is generally flush 
with the trim housing when in its closed position. The 
door panel 102 includes a first or upper side 106 facing 
upwardly into the interior of the vehicle. 
[0075] A first bank of controls, indicated generally at 
108, are mounted on and extend upwardly from the up- 
per side 106 of the panel. The panel 102 also includes 
a second or lower side 110 which faces and selectively 
covers a recess 112 formed in the trim housing 104. A 
second bank of controls 114, preferably less frequently 
used than the first bank of controls 108, are mounted on 
the door panel 102. For example, the second bank of 
controls 114 of the illustrated embodiment of the control 
panel 100 shown in Fig. 5 is a seat controller. The door 
panel 102 is pivotally mounted on the trim housing such 
that the panel is movable between an open and a closed 
position approximately 90 degrees apart from one an- 
other. The panel 102 is movable in a similar manner as 
the control panel 40, between a normally closed posi- 
tion, such that the door panel 102 conceals the recess 
112 and the second bank of controls 108, and an open 
position, as shown in Fig. 5, to expose the recess 112 
and the second bank of controls 114. The recess 112 
can be used as a storage compartment to store items 
such as coins, mobile phones, or additional controls. Al- 
ternatively, the recess 112 may house a third bank of 
controls (not shown). Preferably, the panel 102 includes 
a detent lock mechanism (not shown) for maintaining 
the panel 102 in its open position for ease in manipula- 
tion of the bank of controls 114. 

[0076] There is illustrated in Figs. 6 and 7 another al- 
ternate embodiment of a control panel, indicated gener- 
ally at 120. The control panel 120 can include any of the 
features of the various control panels described herein, 
and preferably includes a plurality of controls for con- 
trolling various electrical components or accessories of 
the vehicle, such as seats, mirrors, windows, door locks, 
pedal adjustment mechanisms, and steering column ad- 
justment mechanisms. The control panel 120 includes 
a door panel 122 pivotally mounted on a trim housing 
124 about a pivot 126. The trim housing 124 preferably 
is a door trim panel of a vehicle. The trim housing in- 
cludes an armrest portion 128 having a generally hori- 
zontal surface 130. The trim housing 124 also includes 
a generally vertical wall portion 132 having a recess 134 
formed therein. 

[0077] A first bank of controls, indicated generally at 
136, are mounted on the armrest portion 128 and extend 
upwardly from the surface 130. A second bank of con- 
trols, indicated generally at 138, are mounted on a first 
surface 140 of the panel 122. Preferably, the first bank 
of controls 136 are the more frequently used controls 
compared to the second bank of controls 1 38. The door 
panel 122 is normally in a vertical position, as shown in 
Fig. 6, and preferably is disposed in the recess 134 
formed in the vertical wall portion 1 32. The second bank 
of controls 1 38 face the interior of the recess 1 34 when 
the panel 122 is in its vertical position, thereby conceal- 



ing the bank of controls 138. Preferably, the panel 122 
is relatively thin and includes a second surface 142 op- 
posite the first surface 140 which is substantially flush 
with the exterior surface of the wall portion 1 32. The door 

> panel 1 22 is movable to a generally horizontal position , 
as shown in Fig. 7 to expose the second bank of controls 
138. When the panel 122 is in its horizontal position, the 
first bank of controls 136 are concealed. Of course, the 
door panel 122 does not have to cover or conceal all of 

o the second bank of controls 130, but may only cover a 
portion of them. 

[0078] There is illustrated in Figs. 8 and 9 another al- 
ternate embodiment of a control panel, indicated gener- 
ally at 150. The control panel 150 can include any of the 

(5 features of the various control panels described herein, 
and preferably includes a plurality of controls for con- 
trolling various electrical components or accessories of 
the vehicle, such as seats, mirrors, windows, door locks, 
pedal adjustment mechanisms, and steering column ad- 

20 justment mechanisms. 

[0079] The control panel 150 includes a panel 152 piv- 
otally mounted on a trim housing 154 about a pivot 156. 
The trim housing 154 preferably is a door trim panel of 
a vehicle. The trim housing 1 54 includes an armrest por- 

25 tion 158 having a recess 160 formed therein. The recess 
160 has a generally quadrant cylindrical cross-sectional 
shape for receiving the pivoting panel 152 as described 
in more detail below. The trim housing 154 also includes 
a generally vertical wall portion 162 having a recess 164 

30 formed therein for also receiving a portion of the panel 
1 52. The recess 1 64 has a generally rectangular cross- 
sectional shape. 

[0080] The door panel 152 has a generally L-shaped 
cross section defining a first portion 170 and a second 

35 portion 172 extending generally 90 degrees from the 
first portion 170. The first and second portions 170 and 
172 are generally shaped as relatively thin rectangular 
blocks extending along the length of the armrest portion 
158. A first bank of controls 174 are mounted on a sur- 

40 face 1 76 of the first portion 1 70. A second bank of con- 
trols 178 are mounted on a surface 180 of the second 
portion 172. The door panel 152 is rotatable about the 
pivot 156 between a first position, as shown in Fig. 8, in 
which the first portion 170 is generally vertical and the 

45 second portion 1 72 is generally horizontal , and a second 
position (90 degrees from the first position), as shown 
in Fig. 9, in which the first portion 170 is generally hori- 
zontal and the second portion 172 is generally vertical 
below the first portion. In the first position, the first bank 

50 of controls 174 are concealed within the recess 164, and 
the second bank of controls 178 are exposed to a gen- 
erally horizontal position, and are preferably flush with 
the surface of the armrest portion. In the second posi- 
tion, the first bank of controls are exposed to a generally 

55 horizontal position (generally the same position as the 
first bank of control in the first position) and the second 
bank of the controls are concealed underneath the first 
bank of controls in the recess 160. 
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[0081] The door panel 152 can be operated by any 
suitable mechanism for moving the door panel 152 be- 
tween one or both of its positions. Preferably, the control 
panel 150 includes a latching mechanism (not shown) 
for maintaining the door panel 152 in one or both of its 
first and second positions so that operation of the con- 
trols does not inadvertently move the door panel 152. 
[0082] There is illustrated in Fig. 10 another alternate 
embodiment of a control panel, indicated generally at 
190. The control panel 190 can include any of the fea- 
tures of the various control panels described herein, and 
preferably includes a plurality of controls for controlling 
various electrical components or accessories of the ve- 
hicle, such as seats, mirrors, windows, door locks, pedal 
adjustment mechanisms, and steering column adjust- 
ment mechanisms. 

[0083] The control panel 190 includes a trim housing 
panel 192, such as an armrest panel, having a generally 
horizontal surface 194. The trim housing panel 192 in- 
cludes a recess 196 formed in the horizontal surface 
194. The recess 196 has an arcuate shape, and more 
preferably has a generally half cylindrical cross-section- 
al shape for accommodating the movement of a rotating 
door panel 200. The door panel 200 is pivotally mounted 
in the trim housing panel 192 about a pivot 202. The 
pivot 202 defines a pivot axis which is preferably sym- 
metrically oriented between side edges 211 and 213 of 
the panel 200. Thus, the pivot axis extends through a 
central portion of the panel 200. The panel 200 is 
shaped as a relatively thin rectangular block extending 
along the length of the armrest. A first bank of controls 
204 are mounted on a surface 206 of the panel 200. A 
second bank of controls 208 are mounted on a surface 
210 of the panel 200. The panel 200 is rotatable about 
the pivot 202 between first and second positions. In the 
first position, as shown in Fig. 10, the first bank of con- 
trols 204 are facing upwardly, and the second bank of 
controls are concealed in the recess 196. In the second 
position, panel has rotated about 180 degrees about the 
pivot 202 such that the first bank of controls 204 are con- 
cealed in the recess 196, and the second bank of con- 
trols 208 are now facing upwardly. 
[0084] The door panel 200 can be operated by any 
suitable mechanism for moving the door panel 200 be- 
tween one or both of its positions. Preferably, the control 
panel 190 includes a latching mechanism (not shown) 
for maintaining the door panel 200 in one or both of its 
first and second positions so that operation of the con- 
trols does not inadvertently move the door panel 200. 
[0085] There is illustrated in Figs. 11 through 13 an- 
other alternate embodiment of a control panel, indicated 
generally at 250. The control panel 250 can include any 
of the features of the various control panels described 
herein, and preferably includes a plurality of controls for 
controlling various electrical components or accesso- 
ries of the vehicle, such as seats, mirrors, windows, door 
locks, pedal adjustment mechanisms, and steering col- 
umn adjustment mechanisms. 



[0086] The control panel 250 includes a trim panel 
housing 251, such as an armrest, having a generally 
horizontal surface 253. A recess 255 is formed in the 
surface 253. The recess 255 has a generally rectangular 

5 cross-sectional shape. A generally flat rectangular block 
shaped panel 252 is movable within a track 254 about 
a pin 256 attached to the panel 252. The pin 256 both 
rotates and slides within the track 254, thereby permit- 
ting movement of the panel 252 relative to the trim panel 

10 housing 251 . The track 254 can have any suitable profile 
to provide the flipping motion of the panel 252. The panel 
252 is essentially movable between two positions simi- 
lar to the panel 200 of Fig. 10, but instead of rotating 
1 80 degrees about a stationary pivot, the panel 252 has 

'5 a moving pivot point. This movement provides the same 
positions of the panel 200 but in a smaller package area, 
i.e., the depth of the arcuate or half cylindrical recess 
1 96 is not required. The panel 252 is moveable between 
a first horizontal position, as shown in Fig. 11 , and a sec- 

20 ond horizontal position, as shown almost completed in 
Fig. 1 3, which is approximately 1 80 degrees flipped from 
the first position. Fig. 12 illustrates an intermediate po- 
sition between the first and second positions. The panel 
252 includes a first surface 260 having a first bank of 

25 controls 262, and a second surface 264 having a second 
bank of controls 266. When the panel 252 is in its first 
position, the first bank of controls 262 is exposed to the 
user, and the second bank of controls 266 is concealed 
in a generally rectangular recess 270 formed in a hous- 

30 ing 272. When the panel 252 is in its second position 
the second bank of controls 266 is exposed, and the first 
bank of controls 262 is concealed in the recess 270. 
[0087] The door panel 252 can be operated by any 
suitable mechanism for moving the door panel 252 be- 

35 tween one or both of its positions. Preferably, the control 
panel 250 includes a latching mechanism (not shown) 
for maintaining the door panel 252 in one or both of its 
first and second positions so that operation of the con- 
trols does not inadvertently move the door panel 252. 

40 [0088] There is illustrated in Figs. 14 and 15 another 
alternate embodiment of a control panel, indicated gen- 
erally at 280. The control panel 280 can include any of 
the features of the various control panels described 
herein, and preferably includes a plurality of controls for 

« controlling various electrical components or accesso- 
ries of the vehicle, such as seats, mirrors, windows, door 
locks, pedal adjustment mechanisms, and steering col- 
umn adjustment mechanisms. 

[0089] The control panel 280 includes a trim housing 
50 282 which is preferably a portion of a door trim panel. 
The trim housing 282 includes a generally vertical sur- 
face 283 and another surface 284 which is generally an- 
gled forwardly and upwardly relative to a horizontal axis 
H by an angle A. The surface 284 is preferably a portion 
55 of an armrest. The surface 284 can be flat or can have 
a curved contour. For example, in the embodiment of 
the surface 284 illustrated in Figs. 14 and 15, the surface 
284 has a slight concave contour for aesthetic reasons. 
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The surface 284 has a triangular block shaped recess 
286 formed therein for receiving a pivotally mounted tri- 
angular shaped panel 290. 

[0090] The panel 290 is pivotally mounted relative to 
the trim housing 282 at a pivot axis 292 by any suitable 
manner. As stated above, the panel 290 has a generally 
triangular block shape and includes a pair of side walls 
294 (only one side wall viewable in Figs. 14 and 15), a 
first side 296, a second side 298, and a third side 300. 
The first side 296 generally defines a surface or a plane 
which is at an acute angle with respect to a surface or 
plane defined by the second side 298. A first bank of 
controls 302 are mounted on the first side 296, and a 
second bank of controls 304 are mounted on the second 
side 298. In the embodiments shown, there are no con- 
trols mounted on the third side 300 which generally al- 
ways remains hidden in the recess 286 during move- 
ment of the panel 290. Preferably, the first bank of con- 
trols 302 are used more frequently than the second bank 
of controls 304. Note that the control panel 280 may also 
include additional controls 306 mounted on the surface 
284 and not on the panel 290. 

[0091] The panel 290 is pivotably mounted about the 
pivot axis 292 and is movable between first and second 
positions. In the first position, as shown in Fig. 14, the 
first side 296 is generally flush with the surface 284 to 
reveal the first bank of controls 302, and conceal the 
second bank of controls 304. In the second position, the 
panel 290 is pivoted about the pivot axis 292 in a rear- 
ward manner to a position as shown in Fig. 15. In the 
second position, the second bank of controls 304 are in 
plain view and in an easily accessible area. Note that 
the first bank of controls 302 are not concealed in the 
recess 286 but are placed in a less accessible position 
in front of the panel 290. 

[0092] The panel 290 can be operated by any suitable 
mechanism for moving the panel 290 between one or 
both of its positions. For example, the control panel 280 
may include a latch mechanism, indicated schematically 
at 307, operated by a push button switch 308 which re- 
leases the panel 290 from its first position. The latch 
mechanism 307 can be manually operated or electrical- 
ly operated. Preferably, the control panel 280 would fur- 
ther include a spring mechanism, indicated schemati- 
cally at 310 for biasing the panel 290 to its second po- 
sition upon actuation of the latch mechanism 307. To 
move the panel 290 to its first position, the panel 290 
could simply be manually pushed back until the latch 
mechanism maintains the panel 290 in its first position. 
[0093] Alternatively, the control panel 280 can include 
a manual pull tab 312 at the upper portion of the first 
side 296 to assist in manually pulling the panel 290 to 
its second position from its first position. The latch mech- 
anism 307 could then maintain the panel 290 in its sec- 
ond position. To move the panel 290 back to its second 
position, the latch mechanism 307 could be operated by 
the push button switch 308. For this embodiment, the 
spring mechanism 310 would bias the panel 290 to its 



first position. A damper mechanism, indicated schemat- 
ically at 314, would preferably be attached between the 
trim panel housing 282 and the panel 290 to dampen 
the motion of the panel when its returned to its second 
5 position. 

[0094] The control panel 280 is ideally suited for 
placement in a vehicle in which the best placement for 
controls is in a forward portion of an armrest having an 
upwardly sloping angle, such as the surface 284 of the 

to trim housing 282 shown in Figs. 14 and 15. However, 
for vehicles having armrests only having a generally hor- 
izontal surface, an alternate embodiment of a control 
panel, indicated generally at 320 and illustrated in Figs. 
16 and 17 is preferred. The control panel 320 is similar 

15 to the control panel 280. The control panel 280 can in- 
clude any of the features of the various control panels 
described herein, and preferably includes a plurality of 
controls for controlling various electrical components or 
accessories of the vehicle, such as seats, mirrors, win- 

20 dows, door locks, pedal adjustment mechanisms, and 
steering column adjustment mechanisms. 
[0095] The control panel 320 includes a trim housing 
322, such as an armrest, having a generally horizontal 
surface 324. A recess is 326 formed in the surface 324 

25 for receiving a triangular block shaped panel 330. The 
panel 330 is pivotally mounted relative to the trim hous- 
ing 322 about a pivot axis 332. The panel 330 includes 
a pair of side walls 334 (only one side wall viewable in 
Figs. 16 and 17), a first side 336, a second side 338, 

30 and a third side 340. The first side 336 generally defines 
a surface or a plane which is at an acute angle with re- 
spect to a surface or plane defined by the second side 
338. A first bank of controls 342 are mounted on the first 
side 336, and a second bank of controls 344 are mount- 

35 ed on the second side 338. Preferably, the first bank of 
controls 342 are used more frequently than the second 
bank of controls 344. 

[0096] The panel 330 is pivotably mounted about the 
pivot axis 332 and is movable between first and second 

40 positions. In the first position, as shown in Fig. 16, the 
first side 336 is generally flush with the surface 324 to 
reveal the first bank of controls 342, and conceal the 
second bank of controls 344. In the second position, the 
panel 290 is pivoted about the pivot axis 332 in an up- 

45 ward and forward manner to a position as shown in Fig. 
17. In the second position, the second bank of controls 
344 are in an easily accessible area. Note that the first 
bank of controls 342 are not concealed in the recess 
326 but are placed in a less accessible position in front 

50 of the panel 290. The panel 330 can be moved between 
and maintained in its first and second positions, by any 
suitable structures, such as by the latch mechanism 
307, the push button switch 308, the spring mechanism 
310, the pull tab 312, and the damper mechanism 314 

55 described above with respect to the control panel 280. 
[0097] There is illustrated in Figs. 18 and 19 another 
alternate embodiment of a control panel, indicated gen- 
erally at 350. The control panel 350 can Include any of 
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the features of the various control panels described 
herein, and preferably includes a plurality of controls for 
controlling various electrical components or accesso- 
ries of the vehicle, such as seats, mirrors, windows, door 
locks, pedal adjustment mechanisms, and steering col- $ 
umn adjustment mechanisms. As will be described in 
detail below, the control panel 350 is similar to the con- 
trol panel 10 illustrated in Figs. 1-4 with one of differenc- 
es being that the lower bank of controls are moved up- 
ward when the panel is opened to provide easy access 10 
to the controls so that the user does not have to reach 
down into the recess. 

[0098] The control panel 350 includes a trim housing 
352, such as an armrest panel, having an upper gener- 
ally horizontal surface 354 and a recess 356 formed '5 
therein extending downward from the surface 354. A 
first panel 358 is pivotally mounted relative to the trim 
housing 352 at a pivot 360. The first panel 358 includes 
an upper surface 362 having a first bank of controls 364 
mounted thereon. A second panel 366 is disposed in the 20 
recess 356 and is movably mounted relative to the hous- 
ing 352 such that the second panel 366 moves in a gen- 
erally vertical direction within the recess 356. The sec- 
ond panel 366 includes an upper surface 368 upon 
which a second bank of controls 370 are mounted ther- 25 
eon. Preferably, the first back of controls 364 are used 
more often that the second bank of controls 370. 
[0099] The first panel 358 is pivotally movable be- 
tween first and second positions. In the first position, as 
shown in Fig. 18, the upper surface 354 of first panel 30 
358 is in a generally horizontal position and the first pan- 
el 358 is covering the recess 356. Preferably, the first 
panel 358 is disposed in the recess 356 when in its first 
position such that the upper surface 354 of the first panel 
358 is flush with the horizontal surface 354 of the trim 35 
housing 352. In the second position, as shown in Fig. 
19, the first panel 358 is oriented in a generally vertical 
position to expose the recess 356 and the second bank 
of controls 370. 

[0100] The second panel 366 is movable between a <o 
first lowered position within the recess 356, as shown in 
Fig. 18, and a second raised position within the recess 
356, as shown in Fig. 19. Preferably, when the first panel 
358 moves into its second position, the second panel 
366 is automatically moved to its second position. 45 
[0101] Any suitable mechanism can be used to raise 
and lower the second panel 366. For example, as best 
shown in Fig. 19, the first panel 358 can include an arm 
372 extending from a lower surface 374 thereof which 
is disposed in a slot 376 formed in the second panel 366. 
Upon movement of the first and second panels 358 and 
366 from their second positions to their first positions, 
pivotal movement of the first panel 358 will cause the 
arm 372 to abut against a surface of the second panel 
366 within the slot 376, thereby pushing the second pan- 
el 366 downward. Preferably, a spring, schematically il- 
lustrated at 378, will bias the second panel 366 to its 
second position. The arm 372 will also function as a stop 



to prevent further upward movement of the second pan- 
el 366. Preferably, the upper surface 368 of the second 
panel 366 is flush with the surface 354 of the trim hous- 
ing 352 when in its second position for aesthetic purpos- 
es. 

[0102] There is illustrated in Figs. 20 and 21 another 
alternate embodiment of a control panel, indicated gen- 
erally at 400. The control panel 400 can include any of 
the features of the various control panels described 
herein, and preferably includes a plurality of controls for 
controlling various electrical components or accesso- 
ries of the vehicle, such as seats, mirrors, windows, door 
locks, pedal adjustment mechanisms, and steering col- 
umn adjustment mechanisms. The features of the con- 
trol panel 400 can also used with any of the control pan- 
els described and shown herein. The control panel 400 
is similar to the control panel 10 illustrated in Figs. 1-4 
with one of differences being that the control panel 400 
includes a scoop portion to help prevent debris from in- 
terfering with the movement of the control panel. 
[0103] The control panel 400 includes a bezel housing 
402 for insertion into a recess of a trim housing, such as 
an armrest of a door trim panel. The bezel housing 402 
has an edge 403 including an arcuate recess or trough 
404 formed therein and defining a curved surface 406. 
The control panel 400 further includes a panel 408 piv- 
otally mounted to the bezel housing 402 at a pivot 410. 
The panel 408 includes an upper surface 412 having a 
first bank of controls 414 mounted thereon. A second 
bank of controls 420 are mounted on the bezel housing 
402 and preferably located within a recess 422 formed 
in the bezel housing 402. The panel 408 is movable be- 
tween a first position, as shown in Fig. 21 , and a second 
position, as shown in Fig. 20. In the first position, the 
panel 408 is in a generally horizontal position and is po- 
sitioned over the second bank of controls 420 and pref- 
erably disposed in the recess 422. In the second posi- 
tion, the panel 408 is oriented in a generally vertical po- 
sition to expose the recess 422 and the second bank of 
controls 420. 

[01 04] The panel 408 includes an arm or a scoop 41 6 
which extends into the trough 404. The scoop 416 has 
an end 418 which is preferably located adjacent the 
curved surface 406 of the bezel housing 402. The end 
418 of the scoop 41 6 may be in contact with the curved 
surface 406 or may be spaced apart from the curved 
surface 406. It is preferred that the end 418 of the scoop 
416 be spaced less than 3 mm from the curved surface 
406, and more preferably less than 1 mm. 
[01 05] A major portion of the curved surface 406 is 
preferably cylindrical shaped defined by a radius R pref- 
erably originating from the pivot 410. The length of the 
major portion of the curved surface 406 corresponds to 
the circular path of the end 418 of the scoop 41 6 as the 
panel 408 is moved between its first and second posi- 
tions. The scoop 416 and curved surface 406 helps pre- 
vents debris, such as liquids, coins, candy, etc., from 
falling into the exposed portion of the trough 404 adja- 
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cent the pivot area of the panel 408 when the panel 408 
is in its second position, and thereby jamming the piv- 
oting connection of the panel 408. The end 418 scoops 
objects which have fallen into the trough 154. Although 
the scoop 416 can be any length, preferably the trough 
404 extends along the entire length of the edge 403 of 
the bezel housing. 

[01 06] There is illustrated in Fig. 22 another alternate 
embodiment of a control panel indicated generally at 
430. The features of the control panel 430 can be used 
with any of the control panels described and shown 
herein. The control panel 430 is similar to the control 
panel 10 illustrated in Figs. 1-4 and includes a bezel 
housing 432 for insertion into a recess of a trim housing, 
such as an armrest of a door trim panel. The bezel hous- 
ing 432 includes a recess 434 having a second bank of 
controls 436 mounted therein. The control panel 430 fur- 
ther includes a panel 438 pivotally mounted to the bezel 
housing about a cylindrical pin 440 extending from the 
panel 438. The panel 438 includes a first bank of con- 
trols 442 mounted thereon. 

[0107] The panel 438 is movable between a first po- 
sition and a second position, as shown in Fig. 22. In the 
first position, the panel 438 is in a generally horizontal 
position and is positioned over the second bank of con- 
trols 436 and preferably disposed in the recess 434. In 
the second position, the panel 438 is oriented in a gen- 
erally vertical position to expose the recess 434 and the 
second bank of controls 436. 

[01 08] The control panel 430 includes a detent mech- 
anism, indicated generally at 437. Generally, the detent 
mechanism 437 biases the panel 438 in its open posi- 
tion, as shown in Fig. 22. The detent mechanism 437 
includes a cam 444 which is rotationally fixed relative to 
the panel 438. Preferably, the cam 444 is mounted on 
the pin 440. The cam 444 includes a profile or curved 
cam surface 446 having an arcuate semi-circular shape 
defined by a radius R originating from the pivot axis de- 
fined by the pin 440. The cam surface 446 include an 
indentation or detent 448 formed therein extending in- 
wardly towards the pivot axis. The detent mechanism 
437 further includes a member or cam follower 450 sli- 
dably mounted relative to the bezel housing 432. Pref- 
erably, the cam follower 450 is slidably disposed in a 
track 452 formed in the bezel housing 432. The cam fol- 
lower 450 includes an end 454 engaged with the cam 
surface 446. Preferably, the end 454 of the cam follower 
450 includes a roller 456 rotatably mounted on the end 
454 for rollingly engaging the cam surface 446 to reduce 
frictional contact therebetween. Of course, the end 454 
of the cam follower 450 can simply be a rounded edge 
in sliding contact with the cam surface 446. A spring 458 
disposed in the track 452 biases the end 454 of the cam 
follower 450 against the cam surface 446. 
[0109] When the panel 438 is positioned as shown in 
Fig. 22, the end 454 of the cam follower 450 is disposed 
in the detent 448 of the cam surface 446, thereby tem- 
porarily locking the panel 438 into its open or second 



position to help prevent vibration rattle. To move the 
panel 438 out of this position, the panel 438 is rotated 
to push the end 454 of the cam follower 450 out of the 
detent 448. The force of the spring 458 acting on the 

5 cam follower 450 must be overcome to move the panel. 
[0110] Preferably, the detent 448 is shaped such that 
a sudden relatively high sloped surface 459 engages the 
left-hand end of the roller 456 to help prevent further 
movement of the panel 438. Contrary, the detent 448 

10 preferably includes a gradual curved surface portion 
460 engaging the right-hand end of the roller 456 to pro- 
vide a relatively smooth transition to and from the pan- 
el's locked position. 

[0111] Although the detent mechanism 437 was de- 
is scribed above as temporarily holding or locking the pan- 
el 438 in its open or second position, as shown in Fig. 
22, a similar detent mechanism could also be included 
in the control panel 430 for temporarily holding or locking 
the panel 438 in its closed or first position. The control 
20 panel 430 could also include a pair of detent mecha- 
nisms for holding the panel 438 in both its first/closed 
and second/open positions. 

[01 12] There is illustrated in Fig. 23 another alternate 
embodiment of a control panel indicated generally at 
25 470. The features of the control panel 470 can be used 
with any of the control panels described and shown 
herein. The control panel 470 is similar to the control 
panel 430 illustrated in Fig. 22 and includes a bezel 
housing 472 for insertion into a recess of a trim housing, 
30 such as an armrest of a door trim panel. The bezel hous- 
ing 472 includes a recess having a second bank of con- 
trols (not shown) mounted therein. The control panel 
470 further includes a panel 478 pivotally mounted to 
the bezel housing about a cylindrical pin 480 extending 
35 from the panel 478. The panel 478 includes a first bank 
of controls 482 mounted thereon. 
[0113] The panel 478 is movable between a first po- 
sition and a second position, as shown in Fig. 23. In the 
first position, the panel 478 is in a generally horizontal 
40 position and is positioned over the second bank of con- 
trols. In the second position, as shown in Fig. 23, the 
panel 478 is oriented in a generally vertical position to 
expose the second bank of controls. 
[0114] The panel includes a detent mechanism, indi- 
45 cated generally at 477. The detent mechanism 477 in- 
cludes a cam 484 which is rotationally fixed relative to 
the panel 478. Preferably, the cam 484 is mounted on 
the pin 480. The cam 484 includes a profile or curved 
cam surface 486 having an arcuate semi-circular shape 
50 defined by a radius R originating from the pivot axis de- 
fined by the pin 480. The cam surface 486 include an 
indentation or detent 488 formed therein extending in- 
wardly. The detent mechanism 477 further includes a 
member or cam follower 490 slidably mounted relative 
55 to the bezel housing 472. Preferably, the cam follower 
490 is slidably disposed in a track 492 formed in the bez- 
el housing 473 for general vertical movement therein, 
as viewing Fig. 23. The cam follower 490 includes an 
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end 494 engaged with the cam surface 486. Preferably, 
the end 494 of the cam follower 490 includes a roller 
496 rotatably mounted on the end 494 for rollingly en- 
gaging the cam surface 486 to reduce frictional contact 
therebetween. Of course, the end 494 of the cam fol- 
lower 490 can simply be a rounded edge in sliding con- 
tact with the cam surface 486. A spring 498 disposed in 
the track 492 biases the end 494 of the cam follower 
490 against the cam surface 486. 
[01 1 5] Note that the spring 458 of the detent mecha- 
nism 437 illustrated in Fig. 22 exerts a force in a gener- 
ally vertical direction through the pivot axis. Contrary, 
the spring 498 of the detent mechanism 477 illustrated 
in Fig. 23 exerts a force in a generally vertical direction 
but is offset to the pivot axis by a length L This offset 
provides an assisting force from the spring 498 acting 
on a detent surface 500 to rotate the cam 484 in a coun- 
ter-clockwise direction, as viewing Fig. 23. Preferably, 
the location of the detent 488 provides an assisting force 
in the last 5 to 20 degrees of rotation of the panel 478 
from its first position to its second position. 
[0116] There is illustrated in Fig. 25 another alternate 
embodiment of a control panel indicated generally at 
510. The features of the control panel 510 can be used 
with any of the control panels described and shown 
herein. The control panel 510 is similar to the control 
panels 430 and 470 and includes a bezel housing 512 
for insertion into a recess of a trim housing, such as an 
armrest of a door trim panel. The bezel housing 512 in- 
cludes a recess having a second bank of controls (not 
shown) mounted therein. The control panel 510 further 
includes a panel 514 pivotally mounted to the bezel 
housing about a cylindrical pin 516 extending from the 
panel 514. The panel 514 includes a first bank of con- 
trols 518 mounted thereon. 

[0117] The panel 514 is movable between a first po- 
sition, as shown in Fig. 25, and a second position. In the 
first position, the panel 514 is in a generally horizontal 
position and is positioned over the second bank of con- 
trols. In the second position, the panel 514 is oriented 
in a generally vertical position to expose the second 
bank of controls. 

[0118] The control panel 510 includes a cam 522 
which is rotationally fixed relative to the panel 514. The 
cam 522 is shown enlarged in Fig. 24. Preferably, the 
cam 522 is mounted on the pin 516. The cam 522 in- 
cludes a profile or curved cam surface 524 having an 
arcuate semi-circular shape. The cam surface 524 in- 
clude an indentation or detent 526 formed therein. Pref- 
erably, the control panel 510 includes a detent mecha- 
nism (not completely shown) similar to the detent mech- 
anisms 437 and 477 and includes a cam follower for se- 
lectively engaging with the cam surface 524 and detent 
526 to provide a locking position for the panel 514, as 
described in detail above. 

[01 19] The cam 522 includes a set of integrally gear 
teeth 523 arranged in an arcuate path about the axis of 
the cam 522 corresponding to the pivot axis of the panel 



514. The gear teeth 523 engage with a damper mech- 
anism, indicated schematically at 530. The damper 
mechanism 530 dampens the motion of the panel 514 
when moved between its first and second positions. Any 
5 suitable damper mechanism may be used. For example, 
the damper mechanism 530 may include a gear 532 ro- 
tatably mounted within a cavity of a housing 534. The 
housing 534 is fixed relative to the bezel housing 512. 
The gear 532 is meshingly engaged with the gear teeth 
to 523 of the cam 522. The cavity is filled with a fluid having 
a desired viscosity. As the gear 532 rotates due to the 
movement of the cam 522, the fluid within the cavity hin- 
ders rotation of the gear 532 within the cavity thereby 
dampening the movement of the cam 522. 
15 [01 20] The control panel 51 0 also preferably includes 
a spring 540 for biasing the panel 51 4 to its open/second 
position, preferably upon actuation of a push button ac- 
tuated latch mechanism, as described above with re- 
spect to the control panel 280 in Figs. 14 and 15. The 
20 spring 540 is preferably a coil spring having a tubular 
wound center portion 542. The ends of the spring 540 
define first and second tangs 544 and 546. The center 
portion 542 of the spring 540 preferably is disposed 
about a cylindrical portion 560 integrally formed in the 
25 cam 522. As best shown in Fig. 25, the first tang 544 is 
engaged with a tab 562 extending from the cam 522, 
and the second tang 546 is engaged with a portion 564 
of the bezel housing 512. As shown in Fig. 25, the spring 
biases the cam 522 in a counter-clockwise direction 
30 about the pin 516. 

[0121] An advantage of the cam 522 illustrated in Fig. 
24 is that the cam 522 includes integrally formed struc- 
tures to provide for a detent function, a dampening func- 
tion, and a spring biased function. More particularly, the 
35 cam 522 includes the cam surface 524 and the detent 
526 to provide for the detent function, the gear teeth 523 
to provide for the dampening function, and the cylindri- 
cal portion 560 and tab 562 to provide for a spring biased 
function. 

40 [0122] There is illustrated in Figs. 26 and 27 another 
alternate embodiment of a control panel indicated gen- 
erally at 580. The features of the control panel 580 can 
be used with any of the control panels described and 
shown herein. The control panel 580 is similar to the 

45 control panel 510 illustrated in Fig. 25. The control panel 
580 includes a bezel housing 582 for insertion into a re- 
cess of a trim housing, such as an armrest of a door trim 
panel. The bezel housing 582 includes a recess having 
a second bank of controls (not shown) mounted therein. 

so The control panel 580 further includes a panel 584 piv- 
otally mounted to the bezel housing 582. Preferably, the 
panel 584 is pivotally mounted to the bezel housing by 
the insertion of a pin (not shown, but disposed between 
the cam 522 and an edge 586 of the panel 584) within 

55 a slot 588 formed in the bezel housing 582. The panel 
584 includes a first bank of controls (not shown) mount- 
ed thereon. 

[0123] The panel 584 preferably includes the cam 522 
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of Fig. 24. As shown in Fig. 26, the tang 546 of the spring 
540 is in its free non-deformed state. Assembly of the 
panel 584 onto the bezel housing 582 automatically de- 
flects or coils the tang 546 about the cylindrical portion 
560 of the cam 522 to a generally horizontal position to 5 
place the spring 540 into a loaded position. Note that 
the bezel housing 582 may include a tab 590 for receiv- 
ing the tang 546. 

[0124] There is illustrated in Figs. 28 and 29 another 
alternate embodiment of a control panel indicated gen- <° 
erally at 600. The features and method of assembling 
the control panel 600 can be used with any of the control 
panels described and shown herein. 
[0125] The control panel 600 includes a two piece 
bezel housing, indicated generally at 602. The bezel 602 « 
can be inserted into a recess of a trim housing, such as 
an armrest of a door trim panel. The bezel housing 602 
includes a main portion 604 and a rear portion 606. The 
main portion 604 includes a recess 608 formed therein 
and a second bank of controls 610 mounted therein . The 2° 
main portion 604 further includes a pair of opposed end 
walls 612 defining the recess 608. A hole 613 is formed 
in each of the end walls 612. The main portion 604 also 
includes a rear edge 614 extending between the end 
walls 612. As best shown in Fig. 29, the rear edge 614 2£ 
includes a curved surface 616 for cooperating with a 
scoop 618 of a panel 620, in a similar function and man- 
ner as described above with respect to the control panel 
400. The rear portion 606 includes a curved surface 622 
which also cooperates with the scoop 61 8. The rear por- 3' 
tion 606 includes bosses 624 extending therefrom to 
provide mounting locations for attaching the rear portion 
606 to the main portion 604. The portions 604 and 606 
can be attached with fasteners 627, such as threaded 
fasteners, for attaching ends 626 of the bosses 624 with 3 
an outboard portion 628 of the main portion 604. 
[0126] The panel 620 includes an upper surface 630 
having a first bank of controls 631 mounted thereon . The 
panel 620 is pivotally mounted to the bezel housing 602 
such that the panel is movable between first and second < 
positions, such as described above with respect to the 
control panel 400. Preferably, the panel includes a pair 
of pins 632 slidably disposed in a respective bores 634 
formed in opposed end walls 636 of the panel 620. Note 
that the portion of the panel 620 housing the pin 632 is • 
shown partially broken away for clarity in Fig. 28. Pref- 
erably, a spring 638 is disposed in each of the bores 634 
for biasing the pins 632 outwardly from the end walls 
636. The pins 632 are movable to a retracted position 
completely within the respective bores 634 so that the 
ends of the pins 632 do not extend past the end walls 
636. 

[0127] To assemble the control panel 600, the rear 
portion 606 can be first fastened to the main portion 604, 
as described above. Next, the pins 632 are moved to 
their retracted positions within the bores 634 of the panel 
620. The panel 620 is then positioned between the end 
walls 612 of the main portion 604 until the pins 632 are 



aligned with the holes 613 formed in the end walls 612 
of the main portion 604. Once aligned with the holes 
613, the springs 638 move the pins 632 outwardly from 
the bores 634 into the holes 613, thereby providing a 
pivotal connection between the panel 620 and the bezel 
housing 602, and further providing entrapment of the 
panel 620 relative to the bezel housing 602. The bezel 
housing 602 may have already been installed into a re- 
cess formed in an armrest or, alternatively, the control 
0 panel 600 may be installed as a unit. 

[0128] Alternatively, the control panel 600 could be 
assembled by first aligning the panel 620 relative to the 
end walls 612 of the main portion 604 such that the pins 
extend into the holes 613, and then subsequently at- 
5 taching the rear portion 606 to the main portion 604. 
[0129] The bezel housing 602 may also be formed of 
a single piece in which the main portion 604 and the rear 
portion 606 are integrally formed together. 
[01 30] There is illustrated in Fig. 30 another alternate 
20 embodiment of a control panel indicated generally at 
650. The features and method of assembling the control 
panel 650 can be used with any of the control panels 
described and shown herein. 

[0131] The control panel 650 includes a bezel housing 
25 652 for insertion into a recess of a trim housing, such as 
an armrest of a door trim panel. The bezel housing 652 
includes a recess 654 formed therein and a second bank 
of controls 656 mounted therein. The housing 652 fur- 
ther includes a pair of opposed end walls 658 defining 
30 the recess 654. Holes 660 are formed in the end walls 
658. The housing 652 may also include a rear portion 
(not shown) similar to the rear portion 606 of the control 
panel 600. 

[0132] A panel 662 includes an upper surface 664 
35 having a first bank of controls 666 mounted thereon. The 
panel 662 is pivotally mounted to the bezel housing 652 
such that the panel 662 is movable between first and 
second positions, such as described above with respect 
to the control panel 400. The panel 662 preferably in- 
40 eludes a single pin 668 extending from an end wall 670. 
The pin 668 can be stationary or retractable such as the 
pins 632. The panel 662 includes a bore 672 formed in 
an end wall 674. The control panel 650 further includes 
a separate pin or pin assembly 676. The pin assembly 
45 676 includes a pin 677 and can also include a cam 678 
similar in function and structure as the cam 522 in Fig. 
24. The control panel 650 may further include a damper 
housing 680 for retaining a damper mechanism 682. 
[0133] To assembly the control panel 650, the pin 668 
50 is inserted into the respected hole 660 in the end wall 
658. Next, the other end of the panel 662 is aligned such 
that the hole 660 of the end wall 658 is aligned with the 
bore 672 of the end wall 674 of the panel 662. The pin 
677 is inserted through the hole 660 of the end wall 658 
55 and into the bore 672 of the end wall 674 of the panel 
662, thereby providing a pivotal connection between the 
panel 662 and the bezel housing 652, and further pro- 
viding entrapment of the panel 662 relative to the bezel 
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housing 652. Next, the damper housing 680 can be fas- 
tened to the bezel housing 652. The bezel housing 652 
may have already been installed into a recess formed 
In an armrest or, alternatively, the control panel 650 may 
be installed as a unit. 

[0134] There is illustrated in Fig. 31 another alternate 
embodiment of a control panel indicated generally at 
700. The features and method of assembling the control 
panel 700 can be used with any of the control panels 
described and shown herein. 

[0135] The control panel 700 includes a two piece 
bezel housing, indicated generally at 702. The bezel 702 
can be inserted into a recess of a trim housing, such as 
an armrest of a door trim panel. The bezel housing 702 
includes a main portion 704 and a rear portion 706. The 
main portion 704 includes a recess 708 formed therein 
and a second bank of controls 710 mounted therein. The 
main portion 704 further includes a pair of opposed end 
walls 712 defining the recess 708. The main portion fur- 
ther includes a pair of slots 714 formed in the end walls 
712. The ends of the slots 714 preferably includes a 
semi-circular notch 716 formed therein. 
[01 36] The rear portion 706 includes a curved surface 
722 for cooperating with a scoop 718 of a panel 720, in 
a similar function and manner as described above with 
respect to the control panel 400. The rear portion 706 
includes tabs 724 extending therefrom. The ends of the 
tabs 724 preferably include semi-circular notches 726 
formed therein. 

[0137] The panel 720 includes an upper surface 730 
having a first bank of controls 731 mounted thereon. The 
panel 720 is pivotally mounted to the bezel housing 702 
such that the panel 720 is movable between first and 
second positions, such as described above with respect 
to the control panel 400. Preferably, the panel includes 
a pin 732 extend from an end wall 734 thereof. A pin 
assembly 736 extends from an opposite end wall 738. 
The pin assembly 736 preferably includes a pin 740 and 
can also include a cam 742 similar in function and struc- 
ture as the cam 522 in Fig. 24. The pin 740 is disposed 
between the cam 742 and the end wall 738 of the panel 
720. The pin assembly 736 can be integrally formed with 
the panel 720. The bezel housing 702 may further in- 
clude a damper housing 744 for retaining a damper 
mechanism (not shown). 

[0138] To assemble the control panel 700, the panel 
is 720 aligned with the main portion 704 such that the 
pins 732 and 740 are disposed in the semi-circular 
notches 716 of the slots 714 of the main portion 704. 
Next, the rear portion 706 is aligned with the main por- 
tion 704 and the panel 720 such that the semi-circular 
notches 726 of the tabs 724 are disposed about the pins 
732 and 740. The notches 716 and 726 combine to form 
a hole for retaining the respective pins 732 and 740. The 
main portion 704 and the rear portion 706 can then be 
attached together, such as by threaded fasteners (not 
shown). 

[0139] There is illustrated in Fig. 32 another alternate 



embodiment of a control panel indicated generally at 
750. The control panel 750 can include any of the fea- 
tures of the various control panels described herein, and 
preferably includes a plurality of controls for controlling 
5 various electrical components or accessories of the ve- 
hicle, such as seats, mirrors, windows, door locks, pedal 
adjustment mechanisms, and steering column adjust- 
ment mechanisms. The control panel 750 is similar to 
the control panel 430 illustrated in Fig. 22 and includes 

10 a bezel housing 752 for insertion into a recess of a trim 
housing, such as an armrest of a door trim panel. The 
bezel housing 752 includes a recess 754 having a sec- 
ond bank of controls 756 mounted therein. The second 
bank of controls 756 can be electrically connected to a 

'5 printed circuit board 758. The control panel 750 further 
includes a panel 760 pivotally mounted to the bezel 
housing 752 in similar manners as the control panels 
described above. The panel 760 includes a first bank of 
controls 762 mounted thereon. The first bank of controls 

20 762 can be electrically connected to a printed circuit 
board 764. Preferably, the controls or printed circuit 
boards 758 and 764 are electrically connected together 
by a flexible wire 766, such as by a multiplex bus wiring 
scheme or using a direct connection . Of course, the con- 

25 trols can be wired by any suitable manner. 

[0140] The panel 760 preferably includes a scoop por- 
tion 770. It is preferred that the flexible wire 766 is di- 
rected below the scoop portion 770. The panel 760 in- 
cludes a slot 782 formed therein adjacent to and under- 

30 neath the scoop portion 770 and extending between the 
printed circuit board 758 or a direct connection to one 
or more of the first bank of controls. The flexible wire 
766 is directed through the slot 782. As the scoop por- 
tion 770 rotates, the portion of the wire 766 extending 

35 through the slot 782 also moves therewith, thereby pre- 
venting being caught between the scoop cooperation 
and a cooperating curved surface 786 of the bezel hous- 
ing. Preferably, the bezel housing includes a trough 790 
formed therein located underneath the scoop potion 770 

40 and the slot 782. The flexible wire 766 is disposed in the 
trough. The hollow interior of the trough 790 permits the 
wire 766 to translate or move therein during movement 
of the panel 760. The trough 790 covers the wire har- 
ness and prevents the wire harness from being caught 

45 on any components or caught on objects during ship- 
ment or installation within the vehicle. 
[0141] There is illustrated in Fig. 33 a seat recliner 
switch assembly, indicated generally at 800. The switch 
assembly 800 is similar to the switch 74 of the control 

50 panel 10 and controls the operation of seat control 
mechanisms. Generally, the switch assembly 800 pro- 
vides convenient operation of a six-way powered seat 
(fore, aft, and height adjustment) even if the switch as- 
sembly 800 is mounted and/or used on a horizontal 

55 plane. In a six-way powered seat, a front portion of the 
seat bottom is movable in an upward and downward di- 
rection. Likewise, the rear portion of the seat bottom is 
movable in an upward and downward direction. The 
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seat bottom is also movable in the fore and aft direc- 
tions. When mounted on a horizontal plane, seat con- 
trols are less intuitive because of the orientation of the 
seat does not coincide with the orientation of the con- 
trols. 

[0142] The switch assembly 800 includes a rear 
switch 862 and a front switch 864 for controlling the fore, 
aft, and height adjustments of a six-way powered seat. 
AS shown in Fig. 33, the switches are preferably trape- 
zoidal in shape to generally correspond to the shape of 
a seat bottom. Of course, the switches 862 and 864 can 
have any suitable shape, such as triangular in shape. 
Each of the switches 862 and 864 Include three operat- 
ing positions by depression of portions, 862a, 862b, 
862c, and 864a, 864b, and 864c, downwardly. The por- 
tions can include raised or indented tabs for tactile feed- 
back. Depression of the portion of the switch 862a 
moves the seat in an aft position. Depression of the por- 
tion of the switch 864a moves the seat in a fore position. 
Depression of the portion of the switch 862b moves the 
rear portion of the seat in a downward position. Depres- 
sion of the portion of the switch 864b moves the front 
portion of the seat in a downward position. Depression 
of the portion of the switch 862c moves the rear portion 
of the seat in an upward position. Depression of the por- 
tion of the switch 864c moves the front portion of the 
seat in an upward position. 

[0143] Conventional power seat switches typically 
combine the switches 862 and 864 into a single housing 
which is mounted on the seat in a generally vertical ori- 
entation similar to the actual orientation of the seat. 
However, movement of the switch in a horizontal side- 
ways manner on the armrest might be confusing to a 
user. Therefore, it is preferable that the portions 862b 
and 864b are located adjacent one another to permit the 
operator to simultaneously depress both the portions 
862b and 864b with one finger. Similarly, it is preferable 
that the portions of the switches 862c and 864c be ad- 
jacent one another. As can be seen in Fig. 33, this ar- 
rangement corresponds to having a side 870 of the 
switch 862 and a side 872 of the switch 864 adjacent 
one another, wherein in the portions of the switches con- 
trolling the vertical movement of the seat are positioned 
on the sides 870 and 872. 

[0144] The switch assembly 800 may also include a 
switch 870 having two operating positions correspond- 
ing to portions 870a and 870b of the switch 870. De- 
pression of the portion of the switch 870a reclines the 
seat back rearward. Depression of the portion of the 
switch 870b reclines the seat back forward. 
[0145] There is illustrated in Figs. 35 through 39, an 
alternate embodiment of a control panel 900 having a 
latch mechanism, indicated generally at 902, for locking 
a movable door panel 904 relative to a bezel housing 
906. The door panel 904 includes a first bank of controls 
903. The bezel housing 906 includes a second bank of 
controls 903. The panel 904 is similar to the panels de- 
scribed and movable between a first/closed position, as 



shown in Fig. 35, and a second open position. Generally, 
an actuating member, such as a button 945, operates 
the latch mechanism 902 and allows the panel 904 to 
move from its closed and locked position, for example 
5 as shown in Fig. 2, into an open position, as shown in 
Fig. 3. Preferably, the control panel 900 includes a 
spring (not shown) similar to the spring 310 for biasing 
the panel 904 to its open position The button 945 is dis- 
posed in a recess 910 formed in the bezel housing 906. 
10 [0146] The latch mechanism preferably includes a 
button, indicated generally at 945, a latch cam member, 
indicated generally at 1100, a latch cam spring 1102 and 
a latch cam base, indicated generally at 1104. The struc- 
ture and operation of each will be described in greater 
is detail below. 

[0147] Illustrated in Figs. 36a through 36d is the but- 
ton 945, shown having a generally square body 1106. 
However, the button 945 can have any suitable shape 
such as rectangular, round, triangular or ovate. The up- 
20 per surface 1 1 08 of the button 945 is preferably shaped 
similarly to the body 1106 and when used is depressed 
by the user. It is anticipated that the button 945 will be 
made entirely of a single type of material, however, the 
upper surface 1108, can be made of a softer material, 
25 such as fabric, or a gel- or foam-filled plastic, for the 
comfort of the user. The lower surface of the button has 
at least one leg 1110. and preferably a plurality of legs, 
extending therefrom. It is preferred that the legs 1 1 10 be 
positioned about the body 1106 of the button 945 equal- 
30 |y. Particularly, with the illustrated square button 945 for 
example, the four legs 1110 are positioned at the four 
corners of the body 1106. In alternate embodiments us- 
ing differently shaped buttons, the legs are preferably 
equally spaced about the perimeter of the body. The 
35 lower portion of each leg 1110 of the button 945 has a 
first cam portion 1112 formed thereon. Each cam portion 
1112 has an inclined or angled surface. It is preferred 
that the angle be approximately forty-five degrees in or- 
der to translate the downward force, when the button is 
40 pushed, to a lateral force that moves the latch cam mem- 
ber 1100. However, it can be appreciate that if the direc- 
tion the latch cam 1100 is to be moved isotherthan nine- 
ty degrees, the angle of the cam portion 1112 can be 
changed to provide the desired amount and direction of 
45 force. The first cam portions 1112 of the button are 
adapted to cooperate with the second cam portions 1116 
formed on the latch cam member 1100. 
[0148] Now referring to Figs. 37a through 37f, the 
latch cam member 11 00 is shown as a generally rectan- 
50 gular body 1115 having a tab 1114 extending therefrom 
and at least one second cam portion 1116. The latch 
cam preferably has a plurality of second cam portions 
1116 that correspond to the first cam portions 1112. The 
second cam portions 1116 are spaced around the pe- 
55 rimeter of the latch cam member 1 1 00 such that the sec- 
ond cam portions 1116 are aligned with the legs 1110 of 
the button 945. Each cam portion 1116 preferably has 
an inclined or angled surface. It is also preferred that 
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the angle be approximately forty-five degrees in order 
to translate the downward force when the button is 
pushed, to a lateral force that moves the latch cam mem- 
ber 1100 horizontally. However, if the direction the latch 
cam 1100 is to be moved is other than ninety degrees 
from the force angle, the angle of the cam portions can 
be changed to provide the desired amount and direction 
of force. The second cam portions 1116 of the latch cam 
1100 are adapted to cooperate with the first cam por- 
tions 1112 formed on the legs 1110 of the button 945. 
The latch cam member 1100 also has a tab cam portion 
1118, formed on the tab 1114, extending from the body 
11 1 5 of the latch cam member 1 1 00. The tab cam portion 
1118 is generally in contact with an end wall 919 of the 
panel 904 when the panel 904 is being moved to its 
closed position. As is best shown in Figs. 37e and 37f, 
the latch cam member 1100 also includes a notch 1120 
which receives the latch cam spring 1102. The housing 
of the spring 1102 in the notch 1120 and in a notch 1131 
of the latch cam base 1104 provides a relatively short 
latch mechanism. The generally horizontal spring 1102 
biases the latch cam member 1100 into a first outwardly 
position. When the panel 904 is being closed, the panel 
904 contacts the tab cam 1118 of the latch cam member 
1100 and pushes the member against the biasing spring 
1102 such that the latch cam member 1100 moves in 
the opposite direction of the spring bias. In the first po- 
sition, the tab 1114 lockingly engages panel 904 by be- 
ing disposed in a slot 920, as will described below. 
[01 49] The button 945, the latch cam portion 1 1 00 and 
the spring 1102 are preferably supported relative to the 
bezel housing 906 by the latch cam base 1104. The 
base 1104, shown in Figs. 38a through 38e, is assem- 
bled with the button 945, latch cam member 100 and 
spring 102 in the positions generally described above, 
and secured therewith. The base 1104 includes a gen- 
erally flat body 1122 having a pair of oppositely spaced 
flanges 1124 extending generally perpendicularly there- 
from, preferably adapted to receive and support the 
body 1115 of the latch cam member 1100. Between the 
flanges 1124, are a pair of generally parallel, spaced 
apart tracks 1126 within which the latch cam member 
1100 can move. A portion of the latch cam member 1100 
is further received within a latch stop 1128 positioned at 
the back of the support 1104. The latch stop 1128 is po- 
sitioned generally perpendicularly to the flanges 1124 
and track 1126 and has an outer wall 1130 and a gap 
1 1 32 for receiving the end of the spring 1 1 02. When the 
panel 904 is in the closed and latched position, the 
spring 1102 biases the latch cam member 1100 in a first 
position. When the button 945 is depressed, the latch 
cam member 1100 moves in a second direction thereby 
compressing the spring 1102 against the latch stop 
1128. 

[0150] Positioned at oppositely spaced positions on 
the body 1122 of the latch cam base 1104 are connector 
flanges 1134 formed with the body 1122 of the base 
1104. The connector flanges extend generally within the 



same plane as the body 1122 and have a hole 1136 
formed therethrough. The holes 1136 are preferably 
adapted to receive threaded fasteners 1138 that can be 
used to connect the base 1104 and the intervening parts 
> with the bezel housing 906. Although threaded fasten- 
ers 1138 are used in the Figures for showing how the 
base 1104 is connected to the bezel housing 906, it can 
be appreciated that any suitable method for attaching 
the base to the housing can be used, 
o [0151] Illustrated in Figs. 39a through 39c is the as- 
sembled button and latch assembly. In Fig. 39b, it can 
be seen how the first cam portions 1112 and second cam 
portions 1116 cooperate to move the latch in a first and 
second direction from a respective first position to a sec- 
»5 ond position. In the first position, the tab 1114 of the latch 
cam member 1100 locks the panel 904 relative to the 
bezel housing 906. Therefore, the panel 904 includes a 
gap or slot 920 for receiving the tab 1114 of the latch 
cam 1100. The second cam portions 1116 of the latch 
20 cam member 1100 preferably also have an engaging 
surface that is shaped to correspond with the shape of 
the first cam portion 1112 engaging surface. For exam- 
ple, the first cam portion 1112 has a generally flat, an- 
gled or sloped surface and the second cam portion 1116 
25 has a generally flat surface positioned at generally the 
same angle or slope. When the button is depressed the 
first cam portion 1112 engaging surface engages the 
second cam portion 1116 engaging surface. The further 
the button 945 is pressed, the more the latch cam mem- 
30 ber 1100 moves in a direction counter the angle of the 
cam portion surfaces. In the second position, the tab 
1114 will disengage the panel 904 thereby allowing the 
panel 904 to be moved upwardly relative to the bezel 
housing 906, as described above. As also described 
35 above, the end of the tab 1114 also has a cam portion 
1118 that engages a portion of the end wall 919 of the 
panel 904 when the panel 904 is returned to a closed 
position. The portion of the end wall 919 temporarily en- 
gages the cam portion 111 8 of the tab 1114 thereby mov- 
40 ing the latch cam member 1100 in a direction against 
the biasing force of the spring 1 1 02. When the panel 904 
is moved beyond a certain point, the spring biased latch 
cam member 1100, and more specifically the tab 1114, 
moves into engagement with the slot 920 of the panel 
45 904. This locks the tab 1114 with the panel 904 thereby 
preventing inadvertent movement of the panel 904. 
[0152] It should be understood that the various fea- 
tures of different embodiments may be used as shown 
with the specific embodiments illustrated or with other 
50 features shown and described with other control panels 
arrangements. Thus, a control panel can be configured 
with one or more of the features as disclosed herein. It 
should also be understood that the trim panels or hous- 
ings to which the control panels are mou nted can be any 
55 suitable trim component in the vehicle, such as door 
panels, armrests, instrument panels, center consoles, 
seats, overhead consoles, and roofs. 
[0153] In accordance with the provisions of the patent 
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statutes, the principle and mode of operation of this in- 
vention have been explained and illustrated in its pre- 
ferred embodiment. However, it must be understood 
that this invention may be practiced otherwise than as 
specifically explained and illustrated without departing 
from its spirit or scope. 



Claims 

1 . A control panel for a vehicle comprising: 

a housing having a recess formed therein; 
a panel pivotally mounted on said housing, said 
panel having opposed first and second sides, 
said panel movable between a first position, 
wherein said panel generally covers a portion 
of said recess, and a second position wherein 
said panel generally exposes said recess; 
a first control mechanism mounted on said first 
side of said panel; and 

a second control mechanism mounted on said 
second side of said panel. 

2. A control panel for a vehicle comprising: 

a housing including a generally vertical surface 
having a recess formed therein, said housing 
including a generally horizontal surface; 
a panel pivotally mounted on said housing, said 
panel movable between a first position, wherein 
said panel covers a portion of said recess, and 
a second position wherein said panel is posi- 
tioned above said generally horizontal surface 
of said housing; and 

a first control mechanism mounted on said pan- 
el. 

3. A control panel for a vehicle comprising: 

a housing having a recess formed therein; 
a panel movably attached to said housing, said 
panel defining first and second sides, wherein 
said first side generally defines a first plane 
which is at an acute angle relative to a plane 
defined by said second side, said panel mova- 
ble between first and second positions, wherein 
at least a portion of said panel is disposed in 
said recess when said panel is in said first po- 
sition; and 

a first control mechanism mounted on said first 
side of said panel. 

4. A control panel for a vehicle comprising: 

a housing having a recess formed therein; 
a first panel movably mounted to said housing 
between first and second positions; 



a second panel movably mounted within said 
recess between a raised and a lowered posi- 
tion; and 

a first control mechanism mounted on said sec- 
5 ond panel; 

wherein said first panel covers a portion of 
said recess when in said first position, and wherein 
said first panel exposes said first control mecha- 
10 nism when in said second position. 

5. A control panel for a vehicle comprising: 

a housing having a recess and a trough formed 
15 therein, said trough having an arcuate surface; 

a panel pivotally attached to said housing, said 
panel movable between a first position, wherein 
said panel generally covers a portion of said re- 
cess, and a second position wherein said panel 
20 generally exposes said recess; 

an arm extending from said panel and extend- 
ing in said trough, said arm having an end po- 
sitioned adjacent said arcuate surface such 
that movement of said panel between said first 
25 and second positions moves said arm over said 

arcuate surface; and 

a first control mechanism mounted on said pan- 
el. 

30 6. A control panel for a vehicle comprising: 
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a housing defining a recess formed therein; 
a panel movably attached to said housing, said 
panel having at least one control mechanism 
mounted thereon, said panel movable between 
a first position, wherein said panel generally 
covers a portion of said recess, and a second 
position wherein said panel generally exposes 
said recess; and 

a detent mechanism attached to said housing 
and said panel for biasing said panel in one of 
said first and second positions. 

7. A control panel for a vehicle comprising: 

a housing defining a recess formed therein; 
a panel movably attached to said housing, said 
panel having at least one control mechanism 
mounted thereon, said panel movable between 
a first position, wherein said panel generally 
covers a portion of said recess, and a second 
position wherein said panel generally exposes 
said recess; and 

a spring mechanism attached to said housing 
and said panel for biasing said panel towards 
one of said first and second positions. 

8. A control panel for a vehicle comprising: 
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a housing defining a recess formed therein, 
said housing having a mounting hole formed 
therein; 

a panel pivotally attached to said housing, said 
panel having at least one control mechanism 
mounted thereon, said panel movable between 
a first position, wherein said panel generally 
covers a portion of said recess, and a second 
position wherein said panel generally exposes 
said recess; and 

a pin disposed in a bore of said panel, said pin 
being movable to a retracted position within 
said bore for aligning said panel into said hous- 
ing, and an extended position for being re- 
ceived in said mounting hole to pivotally attach 
said panel to said housing. 

9. A control panel for a vehicle comprising: 

a first housing having a recess and a first slot 
formed therein; 

a second housing having a second slot formed 
therein; 

a panel pivotally attached to said first and sec- 
ond housings, said panel movable between a 
first position, wherein said panel generally cov- 
ers a portion of said recess, and a second po- 
sition wherein said panel generally exposes 
said recess, said panel having a pin extending 
outwardly therefrom; 

said first and second housings being adaptable 
to be attached together such that said pin is 
trapped between said first and second slots, 
thereby pivotally attaching said panel to said 
first and second housings; and 
a first control mechanism mounted on said pan- 
el. 



10. A control panel for a vehicle comprising: 

a housing having a recess formed therein; 
a panel movably attached to said housing; and 
a control mechanism mounted on said panel; 

wherein said panel is movable between a first 
position in which said panel generally covers said 
recess, and a second position in which said recess 
is exposed; 

and wherein said panel is releasably locked 
in said first position by a latch mechanism. 
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FIG. 10 
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FIG. 33 
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